Background: Progressive chronic kidney disease (CKD) failure and kidney diseases are increasing at an
INTRODUCTION
The idea of chronic disease has been modified throughout time. After the 1960s this concept assumed that bodies are intrinsically sick due to genes, traumas or life-styles, on the other, health, for the chronically ill individual
METHODOLOGY
This literature review has as purpose to answer the following questions: What has been happening regarding the use of mHealth solutions with focus on kidney disease prevention campaigns? Which technologies are being used in kidney disease campaigns? What opportunities merge with the use of technologies in kidney disease prevention campaigns?
Literature was identified by conducting databases searches for published academic literature: MEDLINE, Google Scholar, PsycINFO, SAGE Journals Online and Web of Science. In addition, two journals were reviewed for relevant articles: Journal of Health Communication and two specific medical journals. Other documents were through general Internet searches using Google to to identify additional relevant literature, such as reports or technical documents (grey literature) that responded to the defined inclusion criteria. Searches of the following websites were also undertaken: European Centre for Disease Prevention and Control, World Health Organization and the US Centers for Disease Control and Prevention. Publications were initially screened for potential inclusion based on simultaneous review of title and abstract. Information including objectives, campaign tools, behaviour change evidence, study sample characteristics, outcomes measured, and results reported were extracted using a word table (Table 1 
-Appendix A).
The terms used in the literature searches included but were not restricted to: -"Health communication" and "Health Campaigns" -"Disease Prevention" and "Health Promotion" -"Disease Prevention Programs" and "Kidney disease campaigns" -"Chronic Disease" and "Kidney chronic disease" -"mHealth" and "Social media" and "digital technologies" -"Behaviour Change" and "mHealth" Noted search terms were also examined in conjunction with terms identifying health behaviours promoted though awareness and prevention commonly promoted though the use of mass mediated-appeals and screenings. In the MEDLINE database, the following medical subject's headings were also utilized to identify articles: noncommunicable chronic disease, kidney disease campaign, kidney disease awareness, kidney evaluation program and patient awareness of CKD. According to these searches criteria were found 275 references of which 87 related to health communication campaigns, 66 related to behaviour change interventions that use technologies, 91 related to chronic disease prevention campaigns and 18 were examples of campaign evaluation carried in the field of kidney disease. In addition were found in two specific medical journals (Seminars of Nephrology and Nephrology Dialysis Transplantation) 8 exploratory literature reviews and 5 examples of kidney disease campaign evaluation. After reviewing the articles, additional materials were found using their bibliographies, providing additional insights with a total of 14 examples of campaigns on kidney disease prevention (Table 1 -Appendix A).
The review was restricted to English language documents. The search was limited to papers published between January 2000 and January 2016.
mHealth, A GAME CHANGER IN HEALTH INTERVENTIONS
Robert Istepanian, engineer, and professor, defined the term mHealth (mobile health) as: "emerging mobile communications and network technologies for healthcare" (Istepanian et al. 2006:3) . The Global Observatory for eHealth defines mHealth as a public and private health practice supported by mobile communication devices, such as mobile phones, tablets and PDA's (Kay et al. 2011) . mHealth operates on the premise that the integration of technologies in the health sector has huge potential regarding promotion and better communication on healthcare (Chetley et al. 2006) , (World Health Organization 2006) . From this perspective, the concept of mHealth, defined by the World Health Organization as "The use of mobile and wireless technologies to support the achievement of health objectives" (Kay et al. 2011:1) , is shown as one of the game changes with great intervention potential in the field of health, due to higher market permeability, interaction capacity and user accessibility (Fernández-Luque & Bau 2015) . The definition of game changer in healthcare as an element or factor that changes an existing situation or activity in a significant way, though innovations considered disruptive due to their innovative capacity, capable of changing future interactions in the health sector (Johnson et al. 2014) , (Greenspun & Coughlin 2012) , (World Health Organization 2014) . The mobile penetration in developed countries area almost 100% and the developing countries follow the same trend (Delloit Center for Health Solutions 2015), which gives mHealth solutions an enormous potential as a game changer for global health (Ernest & Young 2012) . The Economist Intelligence Unit cited mHealth as a catalyser, able to improve access to care in emerging markets and transform the developed world's costly healthcare burden into less expensive, prevention-based and patient-focused systems (The Economist Intelligence Unit 2014), (Denninson et al. 2013) . The target group of mHealth usually appears classified into healthy people, hospital patients and chronically ill individuals (Georgsson & Staggers 2016) , referred to four domains: wellness and prevention; diagnosis; treatment and monitoring; and stronger healthcare systems (Delloit Center for Health Solutions 2015), (Miyamoto et al. 2016) . In this literature review the domain that we intent to study are focused on wellness and prevention, with special incidence in chronic disease prevention. Under this scope mHealth solutions are appointed as a transformational tool in health care regarding peoples behaviours, namely in areas such as patient's engagement improvement, contributing to patient understanding of their health, and facilitating the tracking and management of chronic illnesses (Wets 2012).
DEFINITIONS AND CONCEPTS AROUND HEALTH COMMUNICATION CAMPAIGNS
Definitions of health communications Campaigns are referred in literature as unclear and ambiguous. Previous researchers have commented on the frequent ambiguity in the use of labels such as: campaign, communication campaign or program, awareness campaign, mass media campaign and intervention (Fox et al. 2014) .
Lamb defined campaign in 1997 as '(…) an organized effort to bring public pressure to bear on institutions and individuals so as to influence their actions.' (Lamb 2010) . Two broad types of campaigns can be difference: (1) campaigns that intents for institutional and policy change, and (2) campaigns aiming for change in individual behaviour and social norms and attitudes. We can also find in literature about public communication campaigns this distinction based on the primary goals of these campaigns: individual behaviour changes versus public will and political change (e.g., Dungan-Seaver, 1999; Henry & Rivera, 1998 cited in Coffman 2003 . A public will campaign pursuits to legitimize or raise the importance of a social problem in the public as the motivation for policy action or change (Henry & Rivera, 1998 , cit. in Coffman 2003 . It focuses more on the public responsibility of doing something that will create the environment needed to support behaviour change than on the individual who is performing the behaviour.
Awareness-raising or prevention campaigns, are under the umbrella of health communication campaigns, and fit under both types as their aim is to influence individual's behaviour regarding their health and life style, disease prevention and also be a means of attracting attention and generating public support -public awareness is an important element whether seeking individual behaviour, policy change or both (Coffman 2003) (Lamb 2010) . Regarding health communication campaign approach, Bauman in 2000 described media campaigns as a set of organized and purposive activities, separated, although complementary to the use of media for public health advocacy, which uses a variety of media channels to inform, persuade or motivate populations (Bauman 2002) .
SOCIAL AND BEHAVIOUR CHANGE THEORIES IN THE SCOPE mHealth PREVENTION PROGRAMS
Social change is sustainable only when different levels of society are affected by the health communication intervention. Targeting individual's behaviour is not enough to achieve behavioural change (Shiavo 2013), (Fawcett et al. 2000) . Social and organizational outcomes are the result of gradual behavioural changes by the stakeholders, communities, policymakers, and professionals from different sectors and levels of society; behavioural outcomes are still a key measurement (Figure 1) .
The most successful mHealth programs and initiatives are based on an understanding of health behaviours and the context in which they occur (Fawcett et al. 2000) . Therefore, interventions to improve health behaviour can be best designed with an understanding of relevant theories of behaviour change and the ability to use them skilfully. The science and art of using health behaviour theories reflect an amalgamation of approaches, methods, and strategies from social and health sciences, to medicine, as this literature review shows.
Theories can address factors on the individual level (Badura, Clark, Janevic cited in Riekert et al. 2013:104) or on multi-level or community based models (Fitzgibbon, Karg and Tussing-Humphreys cited in Riekert et al. 2013:13) . The individual theories addresses: social cognitive theory, self-regulation model, health belief model, and theory of planned action, transtheoretical model and relapse prevention model. On the other hand, the Community Based Models addresses how socio-ecological models that address the multiple levels on influence on behaviour can be used for developing interventions that support healthy life-styles. Another approach is the Healthy System Models (Glasgow & Stange cited in Riekert et al. 2013:105) that includes the Chronic Care Model, the practice change, complex adapter system models and the RE-AIM/prims Models.
Theories can guide researches to understand why people do or do not practice health-promoting behaviours; to help identifying what information is needed to design an effective intervention strategy, and to provide knowledge into how to design a program/campaign, so it is successful (Hornik 2002) , (Riekert 2013) . Accordingly to recent literature review under this scope the most referred theories that support mHealth intervention programs on behaviour change, regarding noncomunicable chronic diseases prevention, were the Social Cognitive Theory (SCT), the Thanstheoretical Model (TTM) and the Chronic Care Model (CCM) (Matias & Sousa 2016) . Covering a range of behavioural topics, most of them suggest chronic disease prevention areas like primary care, physical exercise, healthier life-style, diabetes and obesity prevention. The conclusions pointed that interventions based on theory or explicitly described theoretical constructs were effective to influence change behaviour through mHealth, where the Social Cognitive Theory appears to be the most used theory for behaviour change interventions programs. However, when it comes to evidences, mobile phone messaging for preventive health care (VodopivecJamsek et al. 2012) seems to have a lack of evidence regarding long-term benefits for preventive health care. On the other hand mHealth is referred has having the potential, but, however, its effectiveness must be proven in well design and rigorously conducted clinical trials (Redfern at al. 2014) , (Dale et al. 2015) . The increasing of information technology tools such as the internet, wireless technology, and other digital support have enlarged the range of theory-based strategies available for effective behaviour change in health care and community settings (Dennisson et al. 2013) . Regarding the main limitations referred in these studies, behavioural interventions should be sensitive to audience and contextual factors, and recognize that most behaviour change is incremental and that maintenance of change usually requires continued and focused efforts, attending in a stronger direction the communities in which people live and work (Vodopivec-Jamsek 2012), (Sallis et al. 2008) . However, few researches refers the use of community based models for this interventions or programs, the importance of targeting at interpersonal, organizational and environmental level, is becoming each time more evident in health behaviour change matters (Sallis et al. 2008) , (Dale et al. 2015) , (Matias & Sousa 2016) .
ARE DISEASE PREVENTION CAMPAIGNS USING mHealth SOLUTIONS FOR INTERVENTIONS?
The use of mHealth solutions, through social media, Facebook, online communities, online programs games has been advanced as having the capacity to influence voluntary behaviours, such as those routinely targeted by health communication campaigns (Ryz et al, 2015) , (Gase et al. 2015) .
At the same time, it presents to be a relatively inexpensive way to deliver health promotion messaging, proving the potential of these solutions for health promotion, disease prevention and behaviour change. Effective targeting and deployment of these interventions requires a solid understanding of what to measure and how to do it. For instance metrics will need to capture the interactivity of Web 2.0 technology as well as behavioural responses to the new media that are not yet well understood. Measuring meaningful engagement and privacy issues are other problem for those using online social media for health promotion (Korda & Itani 2013) , (Hornik & Yanovitzky 2003) . Given the high availability and low cost of online technologies, the stage may be set for increased public health campaigns that blend online interpersonal systems with mass-media outreach. Such a combination of approaches could help individuals, improving the quality of their lives and at a state level, contribute to healthier societies (Ryz et al. 2015) .
Kidney Disease Campaigns
Until recently, the WHO consensus statement on NCDs (noncommunicable diseases) did not include kidney disease. In 2011 the Political Declaration on NCDs from the United Nations Summit mentioned for the first-time kidney disease under its listed items (Ramo et al. 2015) , (Jha et al. 2013) . Increasing education and awareness about renal diseases in general is framed with the objectives of the WHO to reduce mortality from NCD in a10-year time frame, appealing to initiatives, focused life style changes (including tobacco reduction, salt intake control, dietary energy control, and alcohol intake reduction) and effective interventions, including blood pressure, cholesterol and glycaemia control (Levey 2003) , (Nasri et al. 2015) .
A deep review research of recent years concerning kidney disease prevention campaigns are described in Table  1 (Appendix A). From this panel analysis, we can enhance two main campaigns regarding kidney disease prevention. The World Kidney Day campaign (WKD) that started in 1996, and the Kidney Early Evaluation Program (KEEP) that stared in 2000. These campaigns have been developed with the main purpose of raising awareness about the importance of kidneys, reduce the frequency and impact of kidney disease, increase the public understanding of CKD prevention and promote access to kidney disease-screening programs to detect CKD. The WKD is an annual campaign, sponsored jointly by the International Society of Nephrology (ISN) and the International Federation of Kidney Foundations (IFKF), and is an effort to inform the general public and policymakers about prevention and consequences of kidney disease. The primary goal for WKD is to attract attention to kidney disease as a global pandemic, with its associated morbidity and mortality, resulted from the enlargement of cardiovascular risk. The general message of the world kidney day (WKD) is a concerted knowledge '(…) against the illnesses that lead to end-stage kidney failure, through better education, improved economic opportunity, increasing community outreach and access to protective medicine for individuals at the highest risk.' (National Kidney Foundation 2016). Over the last years, more than 60 countries participated in this campaign, through the promotion of health screening events, public lectures, media and web conferences, political activities, and other efforts to better inform children, families, school teachers, care physicians, allied health professionals and population in general, as well as government health officials about the raising dimension of kidney disease (Khalil et al. 2014) , (Vassaloti et al. 2010 ). The National Kidney Foundation (NKF) founded the Kidney Early Evaluation Program (KEEP) in 2000, and under the scope of a public health program, focused on offering surveillance and early detection of CKD (Jurkovitz et al. 2008) . KEEP is a free community-based, kidney diseasescreening program, designed to raise awareness about kidney disease among high-risk individuals. Among many initiatives KEEP provide free testing and educational information to help prevent or delay kidney disease and its complications. Early CKD detection allows promoting follow-up evaluation with clinicians to ultimately improving outcomes. KEEP aims the early detection of kidney disease among individuals with diabetes mellitus, arterial hypertension, or a family history of diabetes, hypertension, or chronic kidney disease (Obrador et al. 2010) , (Levey et al. 2003) .
Interventions and campaigns regarding kidney disease prevention appears to use as main tools to promote and engage populations the use of screenings, brochures, TV and Radio advertising and printed materials. Just a few of them used web based advertisement or social media resources to promote the campaign and target populations (Nasri et al. 2015) , (Ryz et al. 2015) , Roomizadeh et al. 2014) , (Ingelfinger et al. 2016 ). The use of online surveys also is residual to have feedback on campaigns. Among many possibilities around mHealth technologies when it refers to chronic kidney disease, there is a poor evidence and use of technologies when compared with other chronic diseases prevention campaigns (Redfern et al. 2014) , (Dale et al. 2015) , (Matias & Sousa 2016) .
EVIDENCES AND CONCLUSIONS
Health communication campaigns aims to influence people's behaviour regarding their health and life style (Coffman 2003) , (Hornik 2002) , (Flynn at al. 2009 ). More monitoring about trends and determinants, of kidney disease prevention and evaluation impacts of health communication interventions, are needed to develop effective and affordable interventions . Chronic kidney disease is increasing at an alarming rate. Despite all the prevention campaigns, possibilities of screening CKD in populations and kidney progression prediction, a large portion of the world populations is still unaware of their diseases and their risk exposure. Chronic kidney disease was recognized as one of the NCDs priority listed items in 2011 (Jha et al. 2013) . The increasingly number of initiatives take worldwide is growing under the umbrella of kidney disease prevention campaigns, reflecting the efforts taken to increase education and awareness of CKD, the significance of improving earlier detection and the need of more focusing on changes in life-style, including tobacco use reduction, salt intake control and alcohol intake reduction (Levey et al. 2003) , (Nasri et al. 2015) . Two main campaigns results emerge from this research, the World Kidney Day (WKD) and the Kidney Early Evaluation Program KEEP. The indicators used in these campaigns were in most cases comparable regarding the campaign messages, objectives and intervention tools, although WKD is more focused on exploring knowledge about CKD and prevention messages, with a mass media strong support and KEEP with a main focus on screening activities. One of the WKD limitations could be the focus on tools of media channels used to alert people, which are not sufficient to effectively educate public (Ingelfinger et al. 2016) , (Figueroa et al. 2002) .
The failure to find effects and behaviour change evidences could reflect a true failure of the campaign because of poorly chosen behavioural objectives, poorly designed messages, or, quite often, because of insufficient exposure to campaign messages (Mastroianni-Kirsztajn et al. 2002) , (Ryz et l. 2015) , (Ingelfinger et al. 2016 ). This research highlights that there is a lack and at the same time an improvement opportunity regarding behaviour change evidence on campaign evaluation for kidney disease prevention. None of the selected studies for this analysis (Table 1 -Appendix A) evidences behaviour change neither in objectives definitions nor campaign outcomes. As part of all kinds of evaluation efforts, it's important to enhance that behavioural and social change occur only over time. Only long-term efforts can generate sustainable behavioural results, which may also lead to social change (Figueroa 2002) . Just a few interventions and campaigns regarding kidney disease prevention used web based advertisement or social media resources to promote the campaign and target populations (Nasri 2015) , (Hornik & Yanovitzky 2003) , (Ryz et al. 2015) , (de Lima et al. 202) . The use of online surveys also is residual to have feedback on campaigns. Among many possibilities around mHealth technologies when it refers to chronic kidney disease, there is a poor evidence and use of technologies when compared with other chronic diseases prevention campaigns (Dale et al. 2015) , (Redfern et al. 2014) .
Also, more research is needed to create solid evidence regarding the use of mHealth, as influence on change behaviour and kidney disease prevention campaigns effects improvement. Theory and research suggest that the most effective disease prevention campaigns are those that use multiple strategies to influence behaviour (Mastroianni et al. 2010) (Dale et al. 2015) , (Atkins & Zimmet 2010) aim to achieve multiple goals of awareness, improve people's engagement and use technology as a communication basis. Goal setting and monitoring are crucial elements for successful interventions. The incrinsigly pontential and offer of information technology tools such as the internet, wireless technology, and personal digital assistants allows campaigns to improve individual's engagement and behaviour change (Shiavo 2013), (Fawcet et al. 2000) .
As conclusion, we can reinforce that there is an urgent need for evidence-based campaigns that can positively influence knowledge of CKD (Chin et al. 2010) , (Akuse et al. 2012) , (Jurkovitz et al. 2008) , (Koshy et al. 2009 ). This research study sought to find links between behaviour change, kidney disease prevention, and technology but these reseachers point that there is a lack of studies that connect these areas. In general, the objectives of the analysed campaigns were focused only on awareness mainly with pours technology resources.
The outlook of health promotion and its reach are rapidly changing. Initiatives using mHealth and digitalized solutions to enhance disease prevention initiatives may be viewed as something that is already in it's beginning. mHealth technologies offer interesting possibilities for health promotion and disease prevention interventions and the exponential entry of commercial apps, self-tracking devices, platfoms and smart objects and environments into health promotion are an increasingly reality across all ages and social-economic targets. To date there is very modest evidence that interventions incorporating mHealth may be effective regarding kidney disease prevention; however, this field of research is in its infancy. -Not evident -Overall awareness of the campaign messaging increased from 7 % pre-campaign to 25 % in the post campaign period. Ca. 2/3 of respondents correctly identified a main theme message of the campaign; -Awareness improved across most subgroups surveyed aside from those with lower education and income.
APPENDICES

Limitations:
When comparing awareness and theme identification of subgroups among pre-and postintervention survey participants some numbers were too small to draw any firm conclusions. The evaluative process did not capture demographic data on ethnicity; Some of the increase in awareness may not translate into a change in behaviour. This is known as the knowledge gap and thus the true effect size on behaviour may be smaller than anticipated from the documented increase in awareness.
Guilhermo Gacia, et al. (2015) -Mexico Public Health Campaign World Kidney Day (WKD)
No references to the use of technology to reach or involve participants.
-Not evident -A concerted attack against the diseases that lead to End Stage Renal Disease, by increasing community outreach, better education, improved economic opportunity and access to preventive medicine for those at highest risk, could end the unacceptable relationship between CKD and disadvantage in these communities. -Initiatives such as the CKD hotspots and CKJ reviews series may help increase the awareness and facilitate the concerted efforts of health-care workers, epidemiologists, basic researchers and policy makers to decrease the burden of CKD.
Hamid Nasri et al. (2015) -Iran
Public Health Campaign World Kidney Day (WKD): focused on increased awareness of acute renal failure among hospital staff and physicians and the necessity for a public awareness campaign to make 'kidney attack' recognizable for the community. Campaign Length: 1 year (2013).
Review/Reflection
-Not evident -The general message of the WKD against an illness that leads to end-stage kidney failure, focused in better education, improved economic opportunity, increasing community outreach and access to protective medicine for individuals at highest risk, which could end the relationship between chronic renal failure and disadvantage populations. 
Screening and Mass Media Campaigns
-Radio -Television -Printed materials -Bus -Web -Advertisements.
-Not evident -The knowledge of Iranian population about CKD and its risk factors is low; -Future public health education programs should put efforts in community education; -The high-risk individuals should receive tailored education and be encouraged to adopt lifestyle modifications to prevent or slow the progression of CKD. Limitations: -The methodology used for sample selection and data gathering. The respondents who participated in this survey were volunteers whose purpose was to participate in a kidney diseases awareness campaign. This may suggest that the respondents might be from a higher socio-economic status and had a higher level of education than the general Iranian population.
-In addition, the study did not include a question in the questionnaire as to whether or not the participating respondents with a CKD risk factor had a routine medical care or not. This omission should be considered in future surveys. 
Screening and Mass Media Campaign
Not evident -The CKD Screening Index separated into conceptually valid groups on factor analysis, and its three subscales are correlated significantly with depression and anxiety scores; -The CKD Screening Index seems to function as a reliable and valid instrument for measuring knowledge, attitudes, and practices of persons at high risk for developing CKD.
-There is a lack of empirical assessments of knowledge, attitudes, and practices towards prevention and early detection of CKD. Not evident. -Data collected during WKD on a national scale could help determinate the cost benefit of screening and contribute to development of national screening policies in resource constrained countries.
-WKD offers opportunities to screen children who might otherwise be missed (e.g. those who don't attend school and/or in rural areas).
-Greater effort must be made to follow up those with abnormalities.
-More cooperation is needed between the government, the health sector and community
